Arabic numerals have come to be used for many purposes beyond representing a particular quantity (e.g., as a label for an athlete on their jersey), but it remains to be determined how this type of meaningfulness is accessed and utilized by readers. Motivated by previous work showing that item-level ratings of personal familiarity can influence traditional indices of memory retrieval, we recorded ERPs while participants read double-digit Arabic numerals (e.g., "65"), presented in a list, and rated whether or not each was familiar/personally meaningful. All numbers repeated after a few intervening trials. The effect of number repetition on the N400 was not impacted by subjective judgments of familiarity, suggesting that all numbers (personally meaningful or not) make initial contact with semantics, facilitating semantic access on second exposure. However, consistent with findings from prior studies of memory for letter strings and visual patterns, there was a late positivity (LPC) on second presentation, selective to numbers rated as familiar. This is the first electrophysiological evidence that readers can use Arabic numerals to guide explicit retrieval of non-numerical information.
1. Introduction
General
We encounter Arabic numerals like "81" in many contexts: as a representation of a quantity or numerosity, as a unique identifier (e.g., credit card numbers, confirmation numbers), and as familiar labels (e.g., sports jerseys) that do not directly involve numerical quantities. Most of the literature on number reading focuses on their use as a symbolic representation of quantity information, with the aim of understanding how people link these symbols to their corresponding numerical meaning. However, the more general use of numerals as items that can contain meaning outside of the context of numerical quantities has been far less explored. In contrast, in the broader text reading literature, there has been great interest in understanding how people comprehend words with multiple possible referents, including ambiguous items like "duck", which has different meanings across a noun and verb reading, or polysemous items like "university," which can refer to a concrete place or an abstract entity (e.g., Lee and Federmeier, 2006; Pylkkänen et al., 2006) . Additionally, some letter strings only hold meaning for a subset of readers (e.g., "VCR" is a meaningful acronym for young adults today, but unlikely to be meaningful to their children) (Laszlo and Federmeier, 2007) . Under the assumption that subsets of Arabic numerals can also be uniquely meaningful across individuals, when and how this personalized information is accessible to and appreciated by the reader is not yet understood-indeed, few attempts have even been made to demonstrate that personalized knowledge can play a role at all in number processing (cf., a patient study by Cappelletti et al., 2008) .
In order to address how people access meaning and retrieve individualized and specific memories associated with a given numeral, in the present work we ask more directly what happens when people are encouraged to process double-digit Arabic numerals for their broader (potentially non-numerical) meaning, and, in that context, how people's brain responses to numerals with which they have personalized experience differs from numerals with which they do not claim to have experience. We model our design after successful memory paradigms in the eventrelated potential (ERP) literature that similarly looked at the effect of familiarity on memory retrieval: critical items are repeated while participants provide ratings of familiarity (reviewed below). We then look at the effect of repetition (i.e., priming) on functionally distinct ERP components, sorted by whether or not a numeral was rated as familiar or not.
